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We have applied beam emission spectroscopy 
(BES) for the measurement of the local density variations 
or perturbations with high time resolution to the compact 
helical system (CHS).l) The BES, which has been 
proposed to measure long wavelength plasma density 
fluctuations, detects emissions from the collisionally 
excited neutral beam atoms (denoted as "beam 
emission").2) Provided the beam attenuation is negligible, 
then the beam emission intensity can be regarded as a 
function of the plasma density. 
A transition phenomenon characterized by a 
rapid decrease of the Ha intensity signal has been observed 
in the neutral beam heated plasma in CHS when the heating 
power exceeds a certain threshold.3) A typical temporal 
evolution of the beam emission intensity for the discharge 
with transition is shown in Fig. I together with that of Ha 
intensity. Plasma was initiated by electron cyclotron 
heating (ECH). It was further heated by an NBI (#2) with 
the port-through power of 620 kW from 43 to 143 msec, 
and then another neutral beam (#1) with the port-through 
power of 670 kW was superposed' from 83 to 113 msec. 
The standard magnetic field configuration in CHS having 
the vacuum magnetic axis position Rax of 92.1 em from 
the torus center and the toroidal magnetic field strength at 
the magnetic axis Bax of 0.95 T are applied. 
For the near-edge region (CH8, normalized 
radius rla-I.02 with a spatial resolution, width of the 
sightline, about 1.6 em), as seen in Fig. I, the intensity rises 
at t=85 msec and decreases at t= 113 msec, which coincides 
with the transition and back transition observed in the Ha 
signals, respectively. The normalized radius ria is defined 
using magnetic flux surfaces calculated by the 
three-dimensional equilibrium code VMEC for 13=0 %. 
This rapid increase in the signal is observed only in CH7 
(rla-0.91) and CH8, which indicates the formation of the 
particle transport barrier in the edge region. 
On iIle other hand, inside of CH6(rla-0.77), the 
signal decreases at the transition. It can be caused either by 
the enhanced beam attenuation due to the edge density 
building-up, by the decrease in the core density, or by both 
of them. Near the plasma center (CHI, rla-0.23), the 
signal at 100 msec (after the transition) has decreased by 
approximately 35 % compared with that at 80 msec (before 
the transition). Since the enhancement of the beam 
attenuation estimated from the Y AG-Thomson density 
profile measurements is from 10 to 20 percent, there is a 
possibility that the core density decreases at the transition. 
However, the errors in the Y AG-Thomson measurements 
in the edge region are largely due to the low density and 
temperature. More detailed evaluation is required to 
confirm this. 
The left-hand side of Fig. 2 sbows tbe contour 
plot of the fluctuation power spectrum in the beam 
emission signals at r/a~ 1.02 as a function of time and 
frequency, which is obtained through a fast Fourier 
transform (FFT) analysis with an integration time of I 
msec. The Fourier spectra averaged (a) from 60 to 80 
msec (before the transition), (b) from 90 to 110 msec 
(during barrier formation), and (c) from 120 to 140 msec 
(after the back transition) are shown on the right-hand side. 
A coherent-like fluctuation around 5 kHz was observed 
interroittently only during the barrier-forroation phase. 
We suspect that this fluctuation is related to the transition 
phenomenon; presumably it is enhanced by the increase in 
the local density or pressure gradient near the last closed 
flux surface (LCFS) accompanied by the transition. 
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Fig. I. Temporal evolutions of the intensity of the beam 
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Fig. 2. Fourier power spectrogram of the density 
fluctuation near the plasma edge (rla-I.02). 
Reference 
Left: the contour plot against frequency and 
time. Right: the average of the contour (a) before 
the transition (60-80 msec), (b) during barrier 
forroation (90-110 msec), and (c) after the back 
transition (120-140 msec). 
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